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The formation of the myelin sheath of the human hypogastric nerves was studied
by electron microscopy in a foetus of 23 weeks of postovulatory age (220 mm
C-R length). In the investigated foetus the hypogastric nerves were mainly com-
posed of bundles of unmyelinated fibres. The myelinated fibres were seen to be
at different stages of myelination. Well myelinated fibres had thick compact
laminated myelin. The number of myelin lamellae on a single fibre was 22.
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INTRODUCTION
The hypogastric nerves arise from the lower part
of the intermesenteric plexus, and terminate in the
pelvic plexuses located laterally to the rectum. They
contain sympathetic and parasympathetic nerve fi-
bres. Fibres arising from these nerves reach the uri-
nary bladder, uterus, ureter, prostate, uterine tube
and blood vessels. Connections between the hypo-
gastric nerves and pelvic nerves have also been ob-
served [15].
Myelin is produced by lemmocytes which move
the axons around to form compact lamellae [11].
An important role in the early phases of myelin
wrapping is played by myelin basic protein (MBP)
[4, 11] and the protein for peripheral myelination is
peripheral myelin protein 22 kDa (PMP 22/gas 3) [16].
Myelination in certain cranial nerves [1, 2, 10,
12–14, 17, 20] and peripheral nerves [5–8] was de-
scribed in an earlier study.
The aim of the present study is to trace the my-
elin formation of the hypogastric nerves in a human
foetus aged 23 weeks.
MATERIAL AND METHODS
A human foetus of 220 mm C-R length, aged
23 weeks was used for the study. The hypogastric
nerves were removed immediately after operation
and immersed in chilled 1.2% glutaraldehyde for
1 h. The material was then placed for 2 h in 2% glu-
taraldehyde buffered to pH 7.4 with cacodylate. Af-
ter being washed in cacodylate buffer for 24 h, parts
of the hypogastric nerves were fixed in 1% osmium
tetroxide. Thin and semithin sections were made on
Reichert ultramicrotome. The semithin sections were
contrasted with uranyl acetate and lead citrate. The
thin sections were examined in JEM–7A and Philips
electron microscopes.
RESULTS
In the human foetus of 220 mm C-R length the
hypogastric nerves were composed mainly of bun-
dles of unmyelinated fibres surrounded by lem-
mocyte processes (Fig. 1).
The bundles of axons were separated by endo-
neural spaces containing collagenous fibres, fibro-
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Figure 1. The left hypogastric nerve in a human foetus at 23 weeks; Ax — axon, Bv — blood vessels, Col — collageous fibres,
My — myelin sheath. × 8400.
blasts and blood vessels (Fig. 1–3). Dark lemmocytes
were observed between the nerve processes (Fig. 5).
The diameter of the axons varied from 0.2 to 3.0
micrometres (Fig. 4). The organelles in the axons
consisted primarily of neurofilaments, microtubules
and mitochondria (Fig. 4).
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Figure 2. Lemmocytes (L) and their processes surround differing numbers of axons (Ax) of the left hypogastric nerve in a human foetus
at 23 weeks; Col — collagenous fibres. × 8400.
Lemmocyte processes invaded the bundles and
divided them into smaller complexes (Fig. 2, 3). These
lemmocyte-axon complexes contained between
2 and 20 axons (Fig. 1–5). The lemmocytes were rich
in organelles. The thin cytoplasm contained particu-
larly free ribosomes and mitochondria (Fig. 5).
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Figure 3. Bundle of nerve fibres of a hypogastric nerve in a foetus at 23 weeks; Ax — axon, Col — collagenous fibres, L — lemmocyte,
Lp — lemmocyte process, Per — perineurium. × 15500.
In some areas of the hypogastric nerves there
were single myelinated fibres at different phases of
myelination (Fig. 1, 5).
In the investigated foetus the myelinating axons
at the very beginning of myelination had one or one
and a half turns of lemmocyte processes (Fig. 5).
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Figure 4. The right hypogastric nerve in a human foetus at 23 weeks; Ax — axon, Lp — lemmocyte process. × 42000.
These first turns were irregular and showed major
variations in their contours.
Within the bundles of axons of the hypogastric
nerves axonal growth cones were present (Fig. 6).
These were large profiles containing growth cones
vesicles, neurofilaments and smooth endoplasmic
reticulum.
The well myelinated fibres had a compact myelin
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Figure 5. Myelinogenesis of the left hypogastric nerve in a foetus at 23 weeks; Ax — axon. My — myelin sheath. × 42000.
sheath. The number of myelin lamellae on a single
fibre could be as many as 22 (Fig. 7, 8).
Small ganglia and single ganglionic cells were
observed in the hypogastric nerves (Fig. 9, 10). These
cells had oval or irregular nuclei with dispersed chro-
matin and nucleoli. The ganglionic cells were sepa-
rated by lemmocytes and nerve fibres, and were sur-
rounded by the processes of satellite cells (Fig. 11).
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Figure 6. Axonal growth cones (Axg) in a hypogastric nerve in a foetus at 23 weeks. × 84000.
DISCUSSION
The present investigations showed that the hy-
pogastric nerves in human foetuses are made up
predominantly of unmyelinated fibres. During the
development of the cranial and spinal nerves a large
number of myelinated fibres are observed at this
stage. This was shown in earlier studies on the my-
elination of the hypoglossal [2], phrenic [21], and
trigeminal nerves [1] and in the vagus nerve [20].
The sympathetic trunk [3] is made up predominant-
ly of unmyelinated fibres, as is the greater splanch-
nic nerve [19]. The myelinated fibres are at different
stages of myelination. The studies performed reveal
that in the 23rd week of the foetal period the myeli-
nation of the hypogastric nerves is well in progress.
At this period of development the compact myelin
sheath is being formed. This is in accordance with
the results of other authors [8, 12, 13].
In the present study the formation of the myelin
sheath observed resembled that in other human
nerves [7–10, 17, 18].
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Figure 7. Well myelinated fibres in a hypogastric nerve in a foetus at 23 weeks; Ax — axon, My — myelin sheath. × 66500.
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Figure 8. Well myelinated fibres in a hypogastric nerve in a foetus at 23 weeks; My — myelin sheath. × 79000.
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Figure 9. Ganglion cells in hypogastric nerves in a foetus at 23 weeks; Gc — ganglion cell. × 3600.
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Figure 10. Ganglion cell (Gc) in the right hypogastric nerve in a foetus at 23 weeks. × 3600.
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Figure 11. Ganglion cell in the left hypogastric nerve in a foetus at 23 weeks; Gc — ganglion cell, Col — collagenous fibres,
Per — perineurium. × 8400.
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